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e Sub-optimum MUD
_ MMSE min E([b - Ay[")
— Decorrelator b =Ry

— Successive Interference Cancellation
<r,s >y, thresh - b,

y,=<T —6131,52 > -thresh - 62
Yy, = <r—6131—6252,53 > -thresh - 63
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e Status Report
1. Optimum Detector: High complexity (exponential in K)

2. Error Probability Performance: Difficult to calculate
(dependsons’s& R)

()< 3 20, B

(I )
et of Indecomposabl e sequences

]j: b — 6 error sequence
3. Other difficulties: Synchronization, energy consumption
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Our Answers (so far)

1. Optimum Detector can have polynomia complexity
All that is needed is negative cross-correlationsamong the S, ' S

(m-sequences, Gold sequences, etc.)

AND synchronism
2. Error Probability can be calculated
(full characterization of indecomposable sequences)
3. Energy Consumption

Transrission VS. Reception
very interesting Sub-optimal MUD’s have
results processing comparable to

(read further) conventional receiver
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Sl C (suitable for long sequences
& with minimal processing)

uniform correlation [gm, S< [=r =0.002

Some Typical Results
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Power /user L: processing gain
r:i, L - oo, K - o0, p:5:COI’IStant
L L

(measur e of load)
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e Smulation Result
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Conclusion

1. Mu
mu
2. Mu

ti-User Detection has “cracked the nut” of
tl-user communication.

ti-User Detection is ripe for use on-board

satellite

— complexity can be made reasonable

— performance advantage can be calculated
— energy savings (on the mobiles) dramatic

3. Timeto passon to specific designs

10



